Lnu rcntelhi. a new subgem is ol Trombiculid Mites, with notes on 
biology and medical import once 
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InJitituti' for 1 Mt'JifitI AV.v^j-j \fh Kitttht LumjHir 
I vt'd Jttn r. S ■>77 > 

EuschiinROStia imficv [Hirst L y 15 > , described from n bund i coot r ll l 1 from Calcuim, 
was shown during, World War II to be extremely widespread in south-east Asia. II is 
the commonest, arid often the sole. Lrombiculid mite to Lie found on liouse-i ats, roughly 
iti die area bounded by India. Sumatra, New Guinea, Guam and Philippines. Recent col¬ 
lections have shown that this is a member of a fairly large group, and the Wtoi-gm-up* 
(Womcrslev 1952:237; 1MR 1953:ti5) was provisionally discussed as 7'new subgenus 
of Etixchutt^tixlUJ by Audy ('I954h: I 54) El is now possible 1o distinguish I his group 
from some related groups showing convergence in the I nr. ae. I In group shows eh; r:- 
ter.s which distinguish iL at least at a subgcneric level from the Lypc. Sciiiingtttfin ■ mr£ 
colti Ewing 1925, of i lie genus F-usrhiingasiia; it is therefore here described ns a new 

submenus. 

Tile subgenus has considerable biological interest because nf tile occurrence oi one 
species (E. sndicii} us a w ides [ire ad urban dogger, and of another (F. tmtfyh as ihc 
dominant chigger on Iree-iiviisg mammals in (he Malaysian forests: while sonic species 
are end o parasitic in the nasal cavities of rodents. H is of great taxonomic interest 
because, together with the genera AScosdfi&Hgdxtht and P.s-emff^vlu'm^ajutii^ it appears 
to form part ot a complex involving a number of controversial charnel era. The biology 
of I lie group and its potential medical importance are discussed tic low 


Genus Hmchirngu'dia Ewing, xt'itstt lam 
Laurent din new submenus 

Tvpe-sj teeter , -SdihifiiiixtUt iiiflun Hirst, I 1 J15:1R7 1 Hull, cut Res,, o, IS.*—9 CL 
Common and widespread, espedallv on rodenls \ including hntisc-nils) in the Asiatic- 
Pacific area. 


Diagitasis* . — Those trombieulid mites described as I lie 'uzJ;rn-L r njup hx Audy 
1954b: 154) which have hitherto been included in the genus Eitxdu'nt^fia Ewing I9f8, 
after Wharton &. Puller 1952:73, but arc distinguished in the larval stage by possessing 
tire following characters: Scutum small subquadrate, lightly chi limited, wit i AM' 2L b0,ii 
and AP 2lJ-35.,in the typical group i L.c. excluding r/eM/.v-group). AM is anterior Lo 
ALs with the shoulders of the scutum prominent, and rounded in front of ALs; AL 
setae shorter than AM. Pl_s usually longest; anterior scutd margin usually si mums. 


t. The bandicoot mis. Heuulirala (' NcSirkia or <Vol many aullior-o, .uv :m!cr.1s os ihc 
Oriental region and mil si fce dbiiingiijslied from She itiftisupsal bjmdiciwE* of Anstrol^ (c.g. Achy- 
mipera hnntUa i). A ceuixfi Pg to Hi Linford itl 1hf Ftunui ol ! Iritis It huts n. tllu name handicom jv Of 
Indian origin. from ihc TdllfcU par rrff tinkki i by Unk-diggcrS. and 1 % cnnscyUL-rmv 

correctly nppfiol *n the ral liitbci than I he Hi n rsn pi a I 

> Account has bcc i taken of some unde,scribed species in tramme thii. Siandard ah|-icvL,itionM 
arc iJKcd, an follows: AL. AM = iinrcrptaicrat. anteromedial soil u I seine. SIS sen si 11 ary hasys o? 
line between she hi: AM. =■ amcrior scud I Length in nymph or adult. from level nf SH* to lectat 
vein, r {Highly eyiial iu length of criMa. 
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posterior ninrgm convex may be flattened or indented in Hie midlinc; sensiNary base* 
about centrally plaeeii, little more than their diameter apart; scnsillae expanded bet onU 
ijceasionally globnsc; in Hie debilis- group the AM scla is in line with or posterior In the 
hie oJ ALs and the anterior scuta! margin is slight tv sinuous and without AL shoulder 
and the poster, or marc in is concave. Kw 2+2, if l p or apparently absent. Cnath,,' 
w *' ir | P alts,]i betai : sironsiy developed, with a few small barbs or nude, the femoral 

“* la Jipp^mbly shorter than either genual or dorsal tibial; palpal daw 2- or 3- 
pronged^ modified especially in endoparasdk forms so as to be busnlfy thick .uni 
ESP incurved fcf, daws of Batoish 0; chelicer.s also variable, occasionally modified 
Lndoparasiiie forms so as to be reduced and with a blunt dorsal tooth (d, DolohUiW 
galea I seta typically nude, but with a few barbs in the dehilis- group. The palpal tarsus 
PL.irs Ihe usual tarsda plus 6 ordinary setae £5 in ttebUix-^ ou P ), one of which may Lie 
nude £m dMs-gtvup and some intranet species); the subtermind sotenidion R 


T-n^hl es P^ tally 1E ' UlLh Klylively thick stumpy segments; ^mentation 

/.A7 alLhough the division of the femora especially of Leg II Is frequently indistinct; 
eg with gemrnhi and nbiala, and olLen with one or more nude settle (mastilarsalae j . 
tmui and tarsus oi leg III in the inlrnnasal T/M-^roup enlarged (thickened) and will) 
an exaggerated modified seta near ihe pretarsus. Setae of scutum., palps, bmk, and 
act [Cutely barbed nr nude, nut stout or plumose, and broadly related (o the gener I 
degree of chhimzaticm; all setae on body, legs, scutum, and gnlca more strongly deve¬ 
loped and barbed m I he debitis- group. Larvae of imraiiasnl forms showing slig-ht ctm? 
stfiction of the body when engorged; preferring mammals and especially rodents m 
lorest, but may be found casually on birds; occasionally cn do purns hie £ imratiasat). 
Qj shrigmshed from larvae-of sirbgenus l/drnirulti Andy by ihc presence in I lie hLttcr of 
■SBs less than their diameter apart and ratio PW/SR over 5 £ under 4 in Lciureiitefla J. 
■AM Shorter than ALs or subcqual and its base not anteriorly placed, and with tar.sala 
;uid micmlarsrtla I Miblermin:sl [closely adjacenL to subterminala), and Hie 2 tibialac J 
jibm being placed d 1st ally, rmigbly in a line with the micro tibia la. Distinguished from 
larvae of Atcwrfumguxtia (Ewing, sens, str., and PsetidesMhstntid Lipnvsky by the 
placing of the PL setae on I he scutum. Distinguished From larvae of miatita Ouds., 
sens. hit., by the 3 {not 2 i gcnualtie J. ihc presence of a Sibiala III and of AL shoulders 
on the scutum. 


.'Vy i rip ha and Adults (so far described only ior iridictc bul known for 5 

j other species including inLranasal forms, from Malay a and Borneo, apparently not dis¬ 
tinctive, of general EuacluJugastid facies with AbL;SC ratio almost 2; sensifine generally 
well-barbed or plumose distaiiy, with well-developed shafts (thickened in twd\i\ 
f Stud res of post larva 3 stages are not yet sufficiently advanced for useful comparisons to 
be made), 

ftr-inbtttiQfi so far known T essentially Oriental and Australasian, extending to 
Ethiopian region fonc species, undescribed) and to Fabcarctic (.one species in Japan) 

Remarks.—' l'Jic writer has pleasure in miming this submenus for Dr R, F. Lawrence. 
Director of the Natal Museum, South Africa, who has pioneered the proper study of 
African Irombieulids and in whom he is very grateful for the most friendly collaboration 
in 1 he study of African material. 

Tire, suhgenus as liere envisaged takes, account of some material which is to be des¬ 
cribed in collaboration with Traub in future issues nF ‘“Malaysian Parasites”, con¬ 
tinuing “Malaysian Parasites J-XV’ 1 [Stud. fast, ,/ierf. lies., Malaya, dry, ] i )53, issued 
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1954). Sufficient details are here dcsenh-cd or dr ™“ details of E- *»<««- 

diagnosis, while the opportunity is taken to y ■ ; iJ - r( . pr( . sen t s ;m 

* - — 11 

to provide a link wild the genus Wharton (1«M«» is one «l 

the i| r° P ^r;: sra^i*—* -*-■ 

List oi Species 

the following specie, are tan placed u, 

esc cl Sent checklist of Wharton it h niter ( . -_ • ' J ns ma( fe by the papers 

comments added, their ind.cat.ons oMhc type of checklists will do the 

concerned arc used again here in ™-mcdical, t- taaonomy. v- 

^^ 0 “ *5 -in "a checklist, and N.A-nym P h,duU 

di5C Bierman ( 1949) and Elierman A 

rity for names of host-species m the i to jw - ^ UJrrcn ih accepted mime, 

recorded by umhors hem* shown m p ” r ^ ih ‘ following collections, summarized m 
Hew record, ore lidded guM* OEhcc Scrub Typhus ®*> 

Audv (1954a)- {1 ) MALAGA* !vf cmw.i .. - n ^954 ^ where also other 

search Unit, described in ^fL^^L^AWAK 19PU-1V52; Httfigfyby the 
collections ure referred to. C2) p , . ■ t :!lld CuRUOT Sarawak Museum, 

kbbvh uniLwhUTom ^ ^ ^ cipcdi , ion 

inr whose hearty col!rd>orrdLOn wh, -rc .■ t- .1 e ArmV Medical Research l nil 

cner in l««wi.h the added^""^^"pedh"- '««• ‘”»j 

in Malaya (Tn.ub), (3) ^ ^ UtS, Army inane,al 

1953: jointly hy U.S Armv and_ Co^ ■ 1 - INDIA; by Lt-Gnloiicl S.irdms 

iiiiDOflrt as described by Traub & fd) ' „, ev n L >52l. which were regis- 

SrL including the colons desc.be ^ wJrt (51 Til¬ 
lered, mounted, and sorted by us, sc cUeJ ■ . * th & r0l] „ h t he co-operation of Robert 

L AND' A colleclion from Thailand I ns been 1 . ;■ L Thailand. and through 

aw or the U S. special prticularly Dr. Fnem 

ihe offices of Uiefhai D™on of C.omnmti^, Director of the Utmpeng 

Charulavimoh Chief of the Djvimoc , f Thailand m this paper. relating to- 

Plague Laboratory, The records ot - ■ ^ Colonet Robert. Traub. to whom the 

specific hosts, have kindly been iW^tded by - ■ ^ Unidentified hosts recorded 

wri.cr is also grateful tarn "“"‘^“hto.Tenrtv collection from near Bangkok 
for E. ‘r.dtca front Tltailand arc dcr f dBcked _ l6 , HONU KONG. 


A. Ewscbiiitgnslia indica species-group 


[Hirst] 


London, 


Luschhngastia (Laiircnldla) mdieo w HK[ , 

Type-species of subgenus; type m British Mu^um ■ ^ - yVharton- 

1940; Wharinn & L;irvcr 1 


Mus. 2 ». 






.■UjK specie.-; ol l.ourrrtt'UiT. ER taller Dnmroiv) EtiM.'hiirn'itxliti iLwm?tttcUa) rnlisii 
iV.omcrsley fie HcUalip) ( indie a i: rn u p), scutum redrawn to scale from a ilnOving by 
Mr. R. Don™, of n specimen of r^JJ/r.r from Jfrrrtm uxvimit i'v. Ml. Glorious. SonLh-eaM 
v u ecus I a nd. 6.viii J 951. J *:/?■— ft!Jj.tr ij r'jj-rjfrr.T/rn f i.-:- 1 rrr, >nii Iltt > 4cbifh {G j Ler i ( 4t 1 Hii.i -groOp) „ 
w'tlHTH iind eyes, specimen from a Croud urn t forest in Selangor. £T— EuichQngttsiiu 
i l.itin I'riffiliti "TAA" ■ TA .'(-ji4oo|i i. seiilnm, eye. pal put cliiw and I a is ns, ebcficef. and 
p.ni'l Of kg Nl. 1 be elongate semithi. sliu:l curved palpi.it cbiw. anti Inolhed cheEicer 
rose mill i; 'he ‘■m no p,.ri.s ol Di\R>i$4i. nut oilier species proviso j liter mediate I inis with 
lypi.ai? Ltiiurnletfa. I lie inflated mrvus and Ithin L3L js observable as a tendency in n|her 
species in the 4t<hi!i.\- amt J Wi'crr-gl'cmps {etebilis also has tarsus T stlbcfubular). 


Bull. Raffles 
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Srh fljsgast in itlilieil , ' Ecmmey r i 1 ■ f’A i' (t b 

MwjrftiwjfflrtKi ititUea. GjL cr, I93Z: r.1 1 c_i>Gunther, 194 J; Heaslip, 1941 1 Radford, 1942: 
WoMw Al tfefelfc 1943: Blake et til, 1945; RuitenriijSt, 1945; Rnrrcfsin, 1945; 
Tatcfcawa. 1945. Amir A 1946: Philip cl ttl ., 19-1 ft; Radford, IJJdfi; Taylor * Murray, 
1956; Wharton, 194 ft; Whan on &■ Carver, 1946; Mohr. 1947; Gunlticr, 1953:26(1] 

.■lArfnrlMTtrmk- in/Iini. Willillnn. 1 'Mr,: I 5I-B4 (Libull); Miilip 4 Woodward, 1946; Grill!Ills, 
1947; Icnkins, 1947; Brcn^m; 1949(a); Lipovsky, 1950, 

Emjk rfrfrrgflHffi'fl I>Jt^crr r FuElcr, i 94 a:I071 1 ): Andv. 1949(c), 1953; 154 1 .l I, Philip cr o J.. 1949; 
Philip & Traub. 3 950: IYER 1950;64(c), IM2:5Q(b), 1MR 1953:65; Wharton & fuller. 
[952 77(1); Andy, Thomas & EEamson, 1953(c); Andy & Hamimi, L9.54; 17(c); 1 raub 
& Audi 1954;67(Im); Truiib k Evans, 1954:103: Harrison. 1954:181(h); I'blfifh): 
Kadfard, 1954:264. 

Eiixctiiiiigastitr '.ji. near fmiira, Auily. 1950: 193(c). 

Svhiinj’mtin (.■■1 ActmchdtlfitlitUl) indica, Wume rsl(! y, 19 5 2:20 B (d); 37 N (N d ,£), 2c (c orFJfiend u m 1 

rronihtcttln ntnri.i, Wnkh, ■'? 21:3 4 (d), 1923: Flu idler ft al. 192S(de); H ay aka w a & Hnkuri. 
1946: 3-Jayakawa cl dl, 1944 [Synonym of EdU i'tuiiai\ homonym OL Trombictila 

(tinUrcnnhicatiA ruins (Ouds,) |. 

Trumhietthi indica tniurjs}, Aa), Patton & V .vans 1929:655; Mehta 1937:359. 

Nt'Oit'li August in mttri.t, Rad For d, 1942:76ft), (946. 

Eitscfifutgttslt 11 iiiuri.i. Radford, 1954:265(1] (also Hsftd as mrfjen). 

N?tr.echoirpttsliu c -od, > .t rf R ad ford, ] 9 4 6:26 2f d); FLI Her. [ 9 5 2:1 Sfi (11J Wnmc ftley, 1952:20B 

(eUl, 

,-ist ttwhiiugtntiti cackiiigsi, EwFllfi 1946, 

Eli,whcocking.il Wlllirlon & Fl 1 1ler. 1954:75: RSidfnret, 1954; 2 64. 

v.l.ic-■■ who rrjm.t tin Mrtitrii, Andre. |95-E(d}; Li: G;a' r{ ttl, E954(d). Noi .synonym, 

'Previous Records ,—INDIA & CEYLON. Rodents: Btmeffcoto bcngtdetisis (ulsti- 
recorded ms Nesakiu or Gunomys hi'tignlcnsjs ); Riildts r. hutlacki (R.r. Iminiicitsni’u.'i* 
R.r. rujesceiis}, R.r. kandhuius (R- kandkmus). Insectivore: Titpciia glis (T. bclangeri)- 
Cnmivore: mongoose, Her pest as. Bird: Rhodopfiila ferrrci a chat (TurdfclsieL MAl.- 
D1VE IS,: R.r. {ilc.vandrinitx! (K. itorvegicuj norwgicus. hut see Harris or. &. Audy 
1951:176), Mole: Records of /?, rufexcens find li. nit id its by RmJlorri ( wcie nl 

provision^ field iclcilliJicationS;. die identification being published later Ra\ buttocki 
Ruonwnl [ 3^4V) T which El term an St Morrison-Scoti (1951:583) consider Lo be a form 
of heiitmetiwidus. BURMA: B. hengalenaRi R.r. khyensti. SUMATRA: Ran ns tomtit 
sisbspp. (R. diardl R. jnlorensisK MAI AYA: R.r. diaedti, R.r. iutorensis, R.r. urgenti- 
et’iitrr, R. exit [arts (R. cnttiitlrtr concolfrry, R- n hiteheadl. /i, avji> itjj j {tmii.i (R- 

waitiisin}. JAVA: R.r. dhmlii, R. ritirvegfcux* R cxtdmts (R. ecuiculor ): shrew, Snnats 
imiriniis- iRctehyura rwtrina). INDOCHINA, around Saigon; R. norvegiens (R, detti- 
ttwu i is) t R .fid vescens? (ft / ns jersoni, sic!). F H [ L. 1P P E N H S: R.r. alcxai r dn tws. R- tun vt 
gittfy NEW GUINEA AREA: ^Rnts’b R. exitUms (R. caicisj, R.r. rnindcutensr /' 
rninduitctisix), R. ringem. GUAM; R.r. luiadaiit’nsis. QUEENSLAND: R. jitscifirs 
a.vshndH (R. assimilix) from Cairns (2 specimens identified as indica by Wo mors Icy; 
Hcaslip coll :—this record requires confirmation). 

jVfiv Records - -) lie following records for indica (and also, be Low. for /■ <(Rr/W' 
arc hitherto unpublished. Casual hosts, only occasionally and lightly infested, arc shown 
in parenthesis. Some details of infestation in Malaya are given by Audy & Harrison 
( [954:17, Tabic 3). MALAYA: The most heavily infested animat so lnr Tmirid iff the¬ 
se mi-arboreal Rcil f us rattus jalorcnsL f [mm a mature oil pa Lin csinle, with nearly 4f> 
mhes per rat (though this same species in (he forest frince has mnny :ewe- 1 averaging 
5 ncr rat in our collections, but with a higher proportion of nudyi)-, next are domestic 
rats in towns and villages Including Singapore. Kuala Lumpur* Klang, hors Swell crib am 


Mus, 2B, 1956. 
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and Port Dickson, both A\r. diurdu mid fin certain sports) R. norvcgws, with lO-.u 
mites per rat; then the squirret Odloscuirus tenuis (about 10 per squirre , but see na¬ 
tion on biology v below) in secondary forest or forest fringes; in small numbers ,t. 
Rattus exntam 'and die tree-rul R. cremariventcr, and on tree-shrews, Fiipon ami 
f, minor. (Also recorded from R. rut ins ergmtiventw\ It. mmtutdalet, R> bowers*, h 
r&tttf* R r mullcrh R- subunits, R. vrhiieheadi, C. notutus, C. ccmieeps. C. lowii, C. me 
roviitittup domestic civet, Fwffdoxurus hermaphroditic slow Ions. Nyctecehus com mi*. 
and a single specimen taken on two occasions on the giant pill-millipede, Spha&opuni i 
elobtis-ma^icus Jacket from an aboriginal village, Dusim Warn, BukiL Lanjan Foiw 
Reserve Selangor—-these millipedes were mostly tound round rotten logs ■ ■ n 1 
freely infested by Sisecu fflU Andy. 1356, and tire infestation by mdtea w.iv 
obviously by stragglers, probably from some nearby mt s nest. I lie hrsL record from > 
millipede was reported by Andy (1950). BORNEO (a) North okneo. ny 

Rj\ (Hurd it in and near houses in Jessellon (coasi ) and Bnndu I uhiin t Km aba hi area ■ 

| US j _S4. Hot collected in Hie uninhabited area of Ml. I rt^ Madi cast of kcmng.iti 
i954, [In Sarawak: In moderate numbers on R.r. lihrtfii and Rr. jafareivits i, j\W 
recorded on R. rftifeheadi; C. itotatus , C. prcvosii from Kuching area). Ht.|. <- 

KONG- On R ftorvcffictis from town. 1949-50. !HAILAND f neigh hourhoo 

Bangkok: common on many animals. All hosts have not been identified but lu< 

been identified in collections sent by R. Elbe! from rodents, Bmuheota imiica and ft 
hmuaiemis (a new record of ibis host, Harrison 1956), R^ttits rum^siibsp.. ficl 
rats '. Aground squirrels" (including Mertefes berdnutrei }, "grey squirrel ; tree sqmral, 

{incItidinc. C. nigrovifieitiis ); ftom insecLivores. ’Mi rew . Mree-s11 rew f Fupcuff) . ■ 11 ■ 
from carnivores,*~civef "mongoose” flfepMuj. INDIA-i.) M*«ipu» Umph; 
area)- R. r. bullocki from in and near villages (Audy <•! «!.. I95 jI (also on a J-'P"" 
and a mongoose, Herpes sp. > flinti'h Army Scrub »■ Rescued, 
cotf ) [h) Peninsular India: House-ruts from Bombay, Mysore thy, JulL. , 
Bangalore, Mchmidur, and Sundurbani; shrew (probably Suncits tnitnntts) MehanMui 
gerbil Terffre indict*, from Sundnrbani f-S.L, Knira, collection sen. lo the wri 
INDIAN OCEAN. CAR NICOBAR: 22 specimens on 2 out oF 5 rah, dark-hetheJ 
form of 1L rut (us, village More, )U MO (C. Ms Gibsun-thlt colL, see IMR 195-47). 

Remarks-Dr, Marc Andre sent the writer specimens of bis species moiueii from 
S-iirnn These fall within die range uf variation of K. indica and A^chongastiff momr.: 
E Llmrelbre considered here a, he a synonym of K. Mho. E. tarter may well 1« 
„ polytypic species and several published forms may prove to be subspecies, fudgrn-v- 
must however be reserved, e.g. in the case of E. (L.i remits, below-. 

2. Euschongastia (Laurentelln) audyi (Womcnilcyj 

mhwpI? rnmtWmm mi wm@m wm, m 

E^fasitffe fitSkl Tnnib eV a/.. I^mru] {WrrttMt^ tended m Huab « AuJt 
19S4:77J, 

EiuechuHgurfti >facies ".V% Andy & Harnsun L 9 ^J A90. 

Rtfs^Hiinutmtia ttmiyi, 1MIt 3itS2:53(cl: Aucly ?taL Trimb t Audy, 1954w7(Ml, M ■ f ■ 
Audy, |954b: l54[Lji Harrison, 1954; l^lfb): R.nJjtird, I jr - 4.^i-. 

Remark?— First collected From towns in South Burma, where U occurred in mv, ■ 
n Um n^ this sr-s 1- Since ten to*** ^" 

mammals, especially squirrels, in flic ram lores! •'! Malaya 
range-red in colour (that of typical mrfka being white). Woracrelcj (I Jo.... .0. t 
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!]ic type data as follows: and tftwr, Described from the type, from Prome, S. 

Rurnia, 1 945 (no host and further dale recorded) and from 6 para types Iron’. Ras tits 
rats rry ttorvggicwt [.Pel from R.G.N Pagoda Ud. S- Burma,- 1-1 IP ^U'L, 1945 L-. 

T. J. Lawrence, type P11, paralypes 702—t. 706 -4. 70S-1). Also 7 specimen* from 
R r r r fiprvbgrcus from Toungoo, S r R. 23 Oct., 1 945 (763) . Hie re are confusing errors 
here partly corrected by Womcrslcv on his p/2a. The correct data, from our records 
(J.r.A.) are as follows: Described from the type, from Raft us rattm khyeiisi.t Hinton, 
Prome, S. Burma, 29.ix.i94.^; 6 paratypes from same host species. Pagoda Rd., Ran- 
goon 14—16,iXr45; also 7 specimens from same lmsl h Toungoo, 23 .kJ945 (G. A&l 
J /. r_ Andy coll) - The collection was part of a survey of South Burma, an account of 
which is still to be published {details are at present available only in Audy 1 947, and to 
sonic extent in Audy ef ah, 1953), 

Traub rf at. (1950 i recovered Ricks'ft tin tssii.mgonntshi, the infective agent of sc mb 
typhus, from forest chiggers which were provisionally identified and cited as L. indicts* 
bnL which were subsequently identified with R, aitdyi. 

I y £ >,>' S(7l! j Rwards .-—SOTJTH BURMA: ilat tits t\ khyeasts, MALAY A : Cuii>nan- 
ms nigrovistatus, C. nottmts. from forest. 

.Yru 1 Records (sec comments under E. indicts 1 —MALAYA: Dorn Ena nt in the 
forest on squirrels, C. siigrovittiilus (about 40 mites per squirrel), C. swtasus & C. fenuB 
(10-15 mites); and in small numbers ( 1-5 per animal) on C catiiccj r.vt on tree-shrews, 
Tispaia glia &. T. minor, sin tree “rats, R. emus* from forest and R.r. jahremis from 
forest fringe. (Also recorded on R. miumdaiei, R.r, nrgetittvertSer* R,r. diardis , R. rajah 
attrifer, Ft° sabatutr, C hwii ; ground-squirrels Lunsats insignia and Rhitiosnuni.s hfi- 
candmns- insecrivorc. Hyfomys suit! fiying-lcmur. L'ynocephdhts 

RORNEO._(ri) NnRTH Borneo: 3n largest numbers on squirrels. C, itomtits Lespe- 

c tally front Kubajang, coastal village in Be an fort area; and in Beaufort area), C. tides tnsi 
(especially at ML. Trus Madi, near Kemngnu. recorded as Uhl Kaingaran). (Alsu re¬ 
corded from squirrels, Caltosciurux prceosti, C, hm'ii, Dremomys evcrctii, Nannosciurtts 
whiteheads, and the tree-shrew Tupato ianil , from ihe Kinabalu and/or the It us Madi 
areas, by the joint US. expedition). {b) Sarawak: In largest numbers on a few squirrels 
collected upcountry, viz. C. /total its. C. prevasti. (Also on R.r. tirgentiventer, R. mtdhn, 
R <Wi irefteadi. C. iterant i, ?C, prevosSi] Nnsmoscinru.s whitcheadi] and iupma minor, 7, 
tarns, in the Kuching area). THAILAND, Bangkok area: Ratsits r. lhai from Muang 
Lnmpaya (47 from 4 rats) 24.vi.1952, and Ban Pong, and Pukrad, vs. 1952; Haim 
rat ms sap. from the City (Niikhon Ralcbasimn district) ELviii.1952 (this urban occur- 
renee was noted by tine writer in Burma but is uncommon in Malaya among urban rats 
in large towns); Cdhschtrus spp.. C. notates minium, C. ervrhnciis xsp. {personal 
co mm u meat ion. T rau b ) - 

3. Enschdngustia (Laurentellu) daria Traub & Audy 

E'ischi’ttttastiti dt.triii Trauh Si Audy 3 ^ 5 4: HI i tS i: E MR ] 03 7:9 3 U 1 ^ an - J ft t - 

Rcoords. _ BORNEO (Ml Kinabalu): Tree-shrews. Tupaia numunta baiuensis. 

T.m. minor, dwarf ground-squirrel, Nmnosciurus whitehcadi, bird (chick of an un¬ 
identified ground-bird). 

_ + ALo on Rattus tilthoL in Pahang (Hrinchang Hill, Cameron Highlands). T9wiUMS f Trtwh 
pci.sonnl communicationO, 


Mus. I9S<»- 
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-4. r.iischungfislin 11 aiurentclla) indRdhi Trnub Lt Audy 

FJtachiinxaslld itttticellit Trnub £ Andy E95J 7 ?{l1|. I MR 1953:93, 

Records. —BORNEO (Ml. Kiti^ib-alu>: Tree-mouse, Chirapodutnys Irgants. 

5, !■:ustliim^asEill (Laura ntel la) lulnjjmai Kukuzuini & Obata 

f-'ii.idii'<nKaxli(i Fulktiziimi A ObfiUi I9^3:l5fd): S:d^:i lSi hirUomi 1954:2 (H (J), 

Record*_- -JAPAN: Raff u.\ rattit.v s.sp. from Miyake island. 

Remark *.—This specks is very dose to E UnUat and may prove to be a geogra¬ 
phical subspecies. 

6. Euschiinga.stift [l^nireriluUa) lords (Gunther) 

jV t• f.i, t eh itt) gu a fur jiimtRgt. Gunther, L93B:2Q4(m); ] okekuwa i'J'15 1939 Input tttui ]. 

jVcjp hil n i;,talia fort ir- Onnlher. 1939:2»1 (J); Wonlc^ky 1939; Ciunther l^lv 1942; Kdctfanl 
VW2; Womerslcy & Hest-dip, 1953 Taylor A Murphy, I'-Mfs; Gutilhcr i95:;J0{ll- 

Ens{'hfrnf;flJffi*t farms, Wharlon A Fuller 195 ^: .■ KI i): Ratlnird F 954 : t 1 . 

Retards, —NEW GUINEA: Bird, Larins rnrarus. 


7. Tusrhtingiistia {LourantcMa) occllikra Triton &. Audy 

Ejj.k A off if if era '1 ran b A A udy I954:79fd)i J M K 1 " 5 - ■' ■ 3 ' no. 11 7 > . 

r ecords. - -BOR N EO f M i Kin a baiu j: Trcc-mo use, Chtropad r m r ys legal if 


8. 


Eu 5 Chon£ttstia (Laurentella) mbits (Womersley & Ueaslipi 


Nroschmr^slia raltu. , Womciilisy A H^lip, lW3:i JSfd); 'Taylor i Murray IM& Mf.hr 
I947fcl; WliriElcm A Fuller. I 952:7T(I*> : Cumber, 1952: til M>i Rwlford, 


Xcfriiiigaxtin \ I sCirA A iitiptmtia t < ml rr.c, Woi i u" i m I cy, 19 5 2 ; .7 (17 \ il \. 
Etisvfiiiuiiiixiiu ttuth'G. Wharton & Fuller, 1957:77tb I 


i'i <is\i^usiiu nillitJii A tidy , I 95 4: I q -l! I). R lid ford., S 9 5 4 - a _ i I), 

Records, —A U STR ALT A f QU BENS LAND) : R . fitxdp r\ asshntip f R . (Wit 1 1 Up) 
from Tmbil and Brisbane. NEW GUINEA (?>: R. ringens Tmm near .Sansapor—het* 


below. 


Remarks ,—The c^isltnp descriptions arc inadequtue and txisling drawings slum 
some discrepancies, so that rbc cs:,et slnUis oT Lilts form is difficult to decide. A specimen 
kindly lent to the writer by Wo me rs ley (labelled: Paratype Sebon. (Ascoscb.) ratuis 
W & H on R, iiKStimilis, Brisbane. Q. 5.4.39, W.G.M.k shows that the exceptional scuhil 
dc r kli CAP 42/0 which, has been recorded may be an emir due largely in fracture of the 
scutum* visible under phase contras! in the para type examined; this may also explain 
discrepancies between the various published drawings of the scutum, big- I 11 

normal scutum (Domrnw* see below), li is. nok:worthy that holh iudiva and natus 
were recorded from a collection made near Satisapor by Moltr 'I l J47j. Identifica- 
tiun^ were apparently made or confirmed by WomersTcy. E, raitiix was records I 
as Troin ^ ner cent nf A. rhigcn*. 5 per cent of R. e.uihms and from only one specimen 
K.r. immhmensP, r E'hss collection is not referred to by Womcrsley m hss monograph 
( 1 ns2 i. These identified ions require conlimiation. I here appear to be sufficient .mr*- 
nhoioricul grounds for distinguishing this form from intlfcv. although further studies of 
material Troni Queensland may suggest il is, I nr example, an Australian or Australasian 
ubspeeics now r overlapping with Introduced inaira. 


Bull, Rm-i l i ^ 
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Since iJuji pjipor was drafted, Mr R. Domrow of The Queensland Institute of 
u- . rC r, has kmdly sen[ :5 description of a sing it specimen of E, (L.} mltus in 

j'! N ^ c ^ JOflt l:ikLl]1 lrnm c]it: l > r pc /iwmtff/j. Ml Glorious, E>51 (H. 

Derrick coll.) and identified by Womersfey. Mr. Domrow has kindly allowed his 

awT* “ n ‘" , ' ra *'“ r « l imd "'«•• JUaiulurtf lueamicmcnu are. 

T jf) c \T ? 3 ' ASB l93 * PSB »3. SD 39*5, AH 2*1, AM IS4. AL 
i ' '■ u //’ 3 AntCrJor saitaJ margin concave wish slight convexity near AM 

'■ ' 3 " „ uiders nnrm ^ rosterior margin jicntlv convex. The scuta! setae arc very 

Pa, J™ ! fom,llla N.N.NNN. daw sicn<fc r (15.7,,) and 

1 ■' pJ ! t '! ,la - ,S [lnc :i!ld wlnphkt. resemblinii scutai setae, wrthout distinct barhules 
fS?“ " "‘t™ ; ' fC more ,f,hl,s, >' VS S W>" ;lnd n, “ d ' nwre numerous than in dud « or 
T"*- T DnMirow cons.tiers that ratttt* is distinct from lmti,n and most dosdv rc- 
scmNcft forms. differing m various features sjidi ns the stumpy palpal claw and few VS 
in trie kilter, 


* } - Eusckuiigsstia (Laurcntellu) ruluh I'rnuh & Audy 

I-Iim-Jubixtmiti rohlix Trail h * AuJy IV5J:7U(d))M r 1:t>.l [no. -]S>. 

i\, BORNEO <Mt, Kitsiihulti ': Tree-mouse, ChirrijuKlatnys Icvaiuv (with 

(L J tuthcetlii). 


1U. kusehiingaslia [LunmilidliO ^igkabiw mi crisis < rukekjntu) 

t'mtttfiH-iitit un-fcrihiHmttrrtsif TiU'lunVii, 1554 (J J, 

Mteiubo^ii^sk, flayiA^wjg ttiwitfaw* £ f-totEirr, iMt, 

CA2: T3< t). 

,\t fiti/runvt/f/ (Axi iiMhiwxttsiifn wriitifiormu-ttai. Worn ers lev. t >J.S2:t ? i d I 

fiitxtfu'ityiffjittit Whjiriou £ Fuller, l.&S2;S2f * lo Auclv l^sd-isj' 

J '>31 J i ■' '' r - 


C.i urUl ier, 


Radford, 


Records. —.IAVA: R.r. diarttik R.r , foforcthsi.\\ (R.t\ rnt{ud)r SOUTH RLJRMA: 
ihuuiicotu hengatemix (Nexokia keHfiaknsis); Rtittus r. khvensi i (Ruff us ms (us none- 
jjft-ff.v, R.r r nr, khyensisl 


hcfnarfL,f. -A sjiccics from SoutJ] Burma fund fairly conrtntoa there) was Identified 
by Womensley with TakekawLL s species (which was adequately described in Japanese 
but of which no material has been seen). As Wonicrslcy describes tpp, 20b-2 \ 1 ). lhe 
Burm « series can be distinguished satisfactorily from E. stulica. The fact that soekn- 
hoemh'Mi .t Ikes not yet been found in extensive collections in M;ilay;i hut nppenrs to 
occur both north (Burma) and south (Java) of it is not except ion al h realise there is n 
I’m!n; 1 1 ami lloral barrier running across ihe extreme north of Malaya through Lnngknwi 
isltind and Kedulk and a number of insects, rcpiiks, amphibians, and mammals have 
been recorded north and south of Malaya but not in ihc body of the peninsula fsec 
Zeirncr 1541; Rdd, 1950; Harrison, 195b), The assumption is that E. svckabmmh rius 
is to be Lidded to the list of arthcopods (huiterflies and mosquitoes) showiim ,1 lati^ 
tmlinal break in distribution across the body of Malaya, 

Womerslcy tfj. .:i3l appears lo identify soekuboemicnsis witli cockingsi o\ infer 
ence; but Cpdiingsi is a synonym of indicti, and Ihe confusion was due to uiisidcniiliLa- 
dnn in the field. Fuller H 952: IKS) has dearly identified corking wHh India*, so also 
hns WomcrsTy (T L )52:20S). It is worth noting that the Arakan Yoitia amuntain range 
and the Chindwin river are effective zpogeograpiiical barriers well known to mam- 
malogisK and omilhologists. The TmpTifil plain, type locality of cocking fxytt.h is in 


Mus* 2K r W5b 
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Sf , '" , * rvc, ' in ? “"“"Win, ami alihough it could have species of tromhiculan 

introduced from either side, us general faunal affinities are on the Indian and not n , 


Burmese side. 

^ Worn entity's data for the Sou ill Burma material are partly turret; ted on his p > 

T r °" ml <0 bC *' d[r]y CDmnion 0n urKatl r - 11 ^ Bwidkota hnn-. 

' i, R T in and 011 thc nN[skir ‘ s ° f 'J village., and towns visited b, 

Cr ]L a PP ea #l he tilting the same niche in company with indfcu. 


B. Iruhithiinga.stia dtdjifh species-group 
11 FCnsctiongastia (LmirtntcIJnJ dcliilb (GnLcri 

K:li[r ° r ^ ly ^i Womeraley & H C35 Jjp. m-Jt, 
J.uf.kn^L, IM5, leiyloi & Murray, lV4f>: Thor A WiJhnaim, I *>47; Fuller 

Uor,aV^.tV If,Bf ' ■ ^ " 1Un "nSf"fc, 1552175(1)1 Amly. fisa 

^ df ringn ) mr {.--j rtLYrit-J 1 ] fij^wifiJ rftf Jj if fa Wnrtic r I iry, 1952 ;'2tl3{ iJ 1 r 

lesions ffltd Ww /(eroiyij-.—MALAY A; Originally from a tree-rat, Rw/ws ,rr 

««W7Wnfer ettmonvemer. New records, showing the numbers of debit;* obtained f,. 

tnrent m Selangor, are as follows: I on Rattux tiuntfiuiatei, 24.xi, 1444; 3 on /C. ^inJ/h- 
3-iii.t95(>: I on R. xabattiix, 25,xi. 1952; I on R.i\ jairtrensis, l.vi, l*J48; I on R. wlut,- 
heudj, t0.ii.1950; 1. 3, and 3 from the shrew CwcUunt mafovutm on Ivl4>’ 
-I j. I4.i4; and 7 from a watcr-slirew, IO.viii.I951. Most of these hosts are ground- 
onimajs and infestations arc obviously casual, except possibly for rim shrews. The ,en 
stllitc arc clay ate. 


12. Kuschougnstb (LaurcnMln) luEumncnsis (Wqmersleyj 

ScUiinfwxfia i Axcoschntffiaxtia) !yit mttwttsix Wnmcrslcy J 9T2-21J.1 hJ i \ * cot■ ri re-Relitf-i i 

E„.v,-Ma S ,T,-Jf n fat.,,™™,.*-, R iU ir™H. WJ 4 : 2 &ftn. B 

Record, —NORTH BORNEO, Labuan (island oil' west coast} A rat f a mat- 
sLipial nit" in original, corrected in corrigenda; Rostux sp., erroneously by Radford;. 

Remarks. —Womerslcy’s figures 53H and 53J are at variance with the test. Tw 
species very close to this have been found in North Borneo bv a joint expedition with 
llie U.S, Army Unit—-unfortunately only one specimen of each wits, obtained lhwh 
have barbed nr branched gal cal setae. The xemdUne are elnvatc. 


The Specie.'; Groups 

flinco groups ol species may be easily recognised. The fte/j-dVjx-gmup is included in 
thix subgenus tentatively although no nymphs are available for study. The third group 
comprises species which are about to he described in collaboration with Iraub. As di 
cussed below in the section on ahinitics, f„ r ncuiicoUt ( Wont. ) may represent i InurT 
group in Latirmfcttn, Finally, a tendency Towards some widening of the scutum, togcliter 
with a greater separation of the SB a. may be discerned, so that one should envisage 0- 
possibility oE adding a group to accomodate such species with trapezoidal or rntich'. 
reel lingular rather than subquadmle scuta. The groups arc distinguished its follow* ■ n 
larval characters, but at any momeni a species may be found which would requite th- 
simple diagnosis to be modified: — 

T- AM fctfi anterior m lin^ uf ALl, wall At_ '.IlCHiUcrs to >tuUJIU; puslcrior '■OlUil m:.i\ ■ 
convex, though perhaps very s%hify; galeul seta nuOe: pa] put claw*, with I ,ir’ 
prongs; 3 gcnualau I ____ # . + , 4 , + _ _ 


Bull Ruud 
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l A U R E N TELL I { TROM B 1 CU LI D M-. i 

AM heLa IcvcI Wii1 1 or postrriin to A U J 1 j f ^ P^Fa' 1 claws 

martin concave; jjalcal seta barbed or branched L.nuuc rfcbills-waup 

1-pron^ 2 j-enualae 3 K- invariable L .,--- 

;, Turin and Inna* of W ™ ""«»'= «■"*" " ,htr **»""** "^"“^hKSwp 

Tibia aari *S m nt kf f (%■ U. 

eTulopikrasitic . + «■... ..+*-.*•-*■-■■■< j ' 1 

The following species, including those ....described 
tl ,studied. are Included in ihuw jronps. wl *= ™ npportumly « t-Acn »° 

dWribntion and add minor mric* no, available M* >n .h.« ^ ^ 

3^M(s hnvc been reared (tail. ?*»•* lor and ,Wy , nnl >cl decreed) 

Several additional species from Borneo and Malaya are being studied. 

A. intlicii-group (15 Kpecics) 

j£ f j_j tuutyi K. Common, sifborenl animals. Mulsiyn atld n ° rnc "' 

E N. North Borne lx not uncommon. Once on a bard 

1 n , wt.* NA Very common :mU widespread, especially nn lionsc-nis 
* SdS* animals in forest fringe and «« .Oneninl «* 
Australasian regions, Stragglers on a wi^e range u mv 
J7 f’l _ ji jjrrfrrpffffi N. North Borneo. 

I:'.. fL.J Am^r/md Island oil Japan. 

E. (LJ /fsnifar. A bird. New Guinea. 

/. j/.J trccJ^f'/t'ro^ North Borneo, 

E. (LA minx. Australasia. 

E (LA ialuis, N. North Borneo. 

B . fi ,; Commensal Cdomcslic and field I raw. S°“ ' 

Burma and Java. 

* fu ^ VM " .Vh 

{{fi Kbgsmi*' 01,1 of nearly 200 African uombiclid spec.es. 

r fL.K'C.^jV''. N. Raft us farms, Malaya, 

F fL ) "CTLN r \ Catlosciwus lettiiis, Miduya, 

F r/'i ■'//I IT (38020). Inlranasal, fairly common on R. tW»’«' w 
7 Malays.; once on Cflf(r«wi«rrre liigfdvxfwrnS Mal.i-a 
E (U - N EW. Inlranasal, rats in North Borneo (Traub aflU. 

B rtefrilis^rnup (4 species j 

F. <L) drhltis. Rare. Malay;,; •fpattia.LMly on shrews. 

E (L I tabu*#*. Rat, Utaian oil Borneo coast. 

P f, , « ALT -B" (40502). One specimen, itsllio ohkoUu Heaufoo. near 
'■ ‘ cffl .sl opposite Lnbutin. North Borneo. ,. 

r <LA ^ L T-rsr (400301, One specimen. R. »WW«. Ml. Ira* Madb 

North Borneo, 
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C\ TAA'-gcotip (3 species) 

L. (LA TAA (38569), Tv Intrannsnl, occasionailv on Fi. rajah sunk* 
Malaya. 

(LA 'I BIT' (38591 F N, ImramiHal. in large numbers {about 30 per ran 
on R. rajah xitrifcr: also on Fi. rajah pci his, and occasionally on R. ov- 
inanvenfrr, R, widichcadi, fi, \tihanux, and R, honcrxi, Malaya, 


F. U ) (400OH), N [nirnnusnl, fairlv common on mis, Ml Trus 

Mauj. Non!] Borneo. 


Biology 


Location on /nw/.—Philip & Woodward 1 1949] noted that indica was the onlv 
l, ™ :in ™^ 1,d encountered by them, and that at least in Manila the larvae attached 
not only m the usual hollows m the outer conchae of the ears (a site of election for 
rnany species of trombiculids) hut “along She whole external auditor canal' 1 . We have 
observed the same tiling in Malay*, and also in Manipur, the larvae sometimes Ivmu 
ul.,v >n t| lc eana] m a mucoid secretion. This habit is doubtless related to the develops 
'iieri: oi Ultra nasal endoparasitism. some species of this subgenus being found deep ' i: 


r f : . . J, t-- ' uuu £i^ J w L'Viiii; iinmu UU.E1 \ 

me mtELtnasnI cavities of rodents, especially Rat!us rajah UMR 1954:57.33; Audv R 
. eic;iinmcn-Graodjean, 1955). At least one of these intrannsal species appear* to' be 


t> ..-■ species appear* to be 

comm™ n North Borneo as well as in HfaMgfc There is a tendency for these intranasal 
lorms to become less heavily chniniiai and with less seta] ornamentation generally, t.i 


^ - - - uujiiun.Jii.il MJJI 14, t-L|L L H|,| '. _ [[ 

have mod'hed palpal daws and sometimes cheliem. and also to develop a pccnlin 
imid'lknlmn .if the tarsus mill lihia of leg III (Fig. |,. Species with the lasl-namcd 
character are here placed in a group (TAAI by themselves. Nymphs of several imranasa 


species from Malaya and Borneo have been reared: they show no particular charact’rs 
distinguishing (item from eetoparasilic forms. Serial sections of the nasal capsule "ol 
R. rajah. sometimes with js many a* 15-20 fnrvae fEnduding sp "TFJB") j n one 
plane, show several larvae attached by che!jeers bm no sign, of the *uckin* lubes which 
trombicuhd lame characteristically develop. The larvae, most of which always appear 
he engorged, move about freely in the. intranusii] mucus. 


In 


hreriing Times of Tffrvra.—Harrison (1954:131) found that the feeding-times of 
larvae idem died as h. wdteo appeared to be hi modal, one group with n short feeding 
liiirf ranging around " days, and another with an undetermined mean rangin'' above 
12 days and possibh up to some weeks. He stated that “such an inconsistency mav 
indicate different biological races, or a feeding lime which varies with host behaviour 
The pmsihte relationship of this finding with the red and white forms of indict; 
{.^e h below) is lie mg investigated. Wharton described larvae of indka an Guam - 


bumL’ orange white to cream and he reported feeding rimes of 111 to M days Qthe 
miscellaneous references to feeding limes of innmbicuNds are in Andy (see Trap, fin 


Bait., 1948, G6) and Wharton & Fuller 1952:18. 


:r 

D r.i. 


Habitat of Nymphs and Adttitx .—The free-living post-larval stages of E . indica 
have been recovered from coconut-palm tops in Addu Atoll, Maldives {Radford 1 b-K. 
where rats apparently nested; and particularly from nests of R.r. lumdaoensh in the 
bases ol epiphytes rn Guam by Wharton ( 1946), who stated that the free-living staves 
o| mdica were largely "restricted to runways, nests, and hiding places or fi. mindanensR 
that were protected by some sort of cover*. Nests in or near the ground were much less 
irccly infested. Gispen i IboDa) attempted to pick up chigpers by exposing rats as bail. 


Bull, Rax-r f:s 
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i. Communal Animals. Commensal animals nre. here taken to include :i]J those 
which Eire encouraged by man-made conditions, either house-building or interference 
with natural vegetation to produce serai patches, gardens, and plantations. Domestic 
animals arc a special group. Commensals generally include introduced species. In the 
ease of ituiica, only commensal rats appear io be infested significantly. 


ffrl Rartus estiUinx i — R. concolttr ) T and MuS muse ulus in Malaya. Both ol these 
haunt houses, hut Lite former is more frequent in scrub and grassland. They arc notable 
for being generally very lightly infested by trumbiculids. IL c.xufms in I he field in 
Selangor carries equal numbers, about I per rut, of Ti. i adieu and Trambintiu detirnsis 
fn the town, it is negligibly infested by indica, 

(fr) Rat tits ratin', diardii and Ralttis uorvvgirtix, house rats. The number ol indict j 
found on house-rats in towns in Malaya, about 10-20 per rat T compares with [he 
number given [16 per rat) by Gispen (195Ua) for house rats in Batavia, He states thru 
sewer-mis (R ■ norvegicus) appeared £n be attacked more frequently til tin house-rats 
( R.r . diutdti) in Batavia, SO per cent and 3 l per cent respectively being infested. Twenty- 
three R. uorvcgicus caught in Tjikint market were all infested, with about 20 initial per 
rat. in Guam t Wharton ( J946) reported indica absent from KS Mux muse ulus and 60 
R. cMtlaihS from villages and open grassy areas and gardens nearby—the latter were 
apparently not infesting the houses significantly. 

It i? now well recognized that E. hid tea is a ver\ widespread urban Uombiadhl, 
often the sole species on house-rats, over die whole of its range, Other species which 
also occur locally on urban rats are: Tramhiciilti tttutuhi Galer, in small numbers on 
R.r. diardti in Kuala Lumpur; E. (LaurttnUdlo) Xiurkuhorraiams on R.r. hhyvnsi t in 
Rangoon and oLher towns of South Burma; (i a I irlie pin fSchvngOsticihs] libido {Rad,), 
in towns of South Burma rmd many parts of India [see Truub & Evans, I 954'1021. 

(r) Rastas rditus argcfiiivcnter, field-rat in Malaya. I lis rat is restricted to open 
grassy areas in Malaya and is the principal host nl T. akmnushi and T. ddiensi.w the 
vectors of scrub typhus. Ii h only occasionally infested by iadieu [nvcmgc ’ per rail. 
Philip rt ab [ 1949) described an experiment in a young rubber plantation with under¬ 
cover, where E- i adieu was scanty on R.r. argent trailer except in one subarea (ID) 
described as being higher and drier Lhan the others. I Ids particular area included the 
remains of an old food-store destroyed by the J[i[)auc.se and since overgrown, -o dun 
much of the initial may have been i relict from house-rats formerly infesting the store. 

(d) Rtiitu.s rn it as jali/mt.ds, Wood Rat, in Malaya (see i below). This is ;i semi- 
irhorcal rat also coming down to the ground, bdongim pEirlicuhirh to (he forest fringe 
where the canopy descend-; io shrub level (Harrison, 1957). It is a major pc.si nf pi.no¬ 
tations of rubber and oil-palms, Specimens front an oil-pnim esrntc near Sungei Bulon 
tarry about 37 s adieu per rat, and occasionally a few specimens of audyi. 


MUS. Zfi r 1956. 


and while lie failed to recover indicts from rank grassy areas (hilling), he recovered 3 
larvae from rats exposed near rat holes. These findings help uh to interpret the host 
infestation data given below. 


Host Relationships; —All the species of Laurentella appear to belong essentially to 
forest rodents, and to some extent inscelivoces, with the exception of E. indteu which 
occurs in largest numbers in plantations and towns. The following hosts art principally 
involved-—information about their habitat and behaviour may lie found in Harrison K 
Lim (1950), Harrison (1954, 19571, and Harrison & Audy j 195-1). 
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(f) Raman .sp h in Addu Atoll, Maldives. This rat was identified in the held us R. 
it arvcgictui by Radford (1945) but Gardiner 1906:1049) records she mi on Addu as 
R,r. ttlexandrimis. It was ubiquitous over the atoll, rsnci was frequently seen in coconut 
palms and running a long telephone wires strung between trees, so that it was behaving 
like ;l Ratios ratios. These rats, taken From all parts of the island, had about 15 intlim 
per rat (Kalra and Radford, personal communications, and Kaira, 1947). Adults oT 
F. hi tlit :a were discovered in the dead flowers and Seal' debris in the lops of (be coconut 
palms. 

(/) Raft its mi tux mituSanenisis (see also v? below). This is the town rat ol Manila, 
described as freely infested by huliru by Philip K. Woodward, It bus been introduced to 
Guam where Wharton ( 1946) described iL .is abundant, especially in rain-forest, plan¬ 
tations and gardens, and In villages where die natives complained of tnesL- rats in ::ieir 
dlatched roofs. The incidence of i adieu was however low among the village rats (.7 
infested out of 164 from Agal), which demands explanation, Although tins rat occurred 
over most of the island, infestation by hulica was local, being mostly in the western purl 
of a rain-fomsL which encircled a plateau in the north part of the island, and also in 
various coconut groves. In the latter, the rat was presumably behaving like the rats on 
Addu and in the oil-palm estate in Malaya. £. itidka was not found in grassy areas on 
she plateau, which had followed cultivation and deterioration of the soil. 

ii. Forest Animals. ( L e) Ramis rattus nuiidtuicttsts in forest on Guam. Wharton 
found that rats collected in rain-forest at Rilidion and Palay Points were not infested 
although (he highest infestation occurred at Oca Point in similar surroundings, fliis 
remains unexplained. A: Oca Point I he rats were living and nesting particularly in the 
soil-like masses at the bases of epiphytic ferns, from which ml it Its, nymphs, and larvae 
of iiuiira were repeatedly recovered. Collections of fruits of Qchrosia were useful indi¬ 
cators of the presence of hiding places and hurmw-entranees of the nils Nests in or 
near the ground, except lor two nests under the protection of logs, wa re generally un- 
infested; while nests in trees, which were apparently better drained, were Freely infested. 

(h) Ctiltosdunis tenuis in Malay a. This small squirrel is essentially a forest tree* 
squirrel which may extend across the forest edge into plantations, etc. It is diurnal 
while the rats are essentially nocturnal, it apparently builds nests of twigs (at canopy 
levels?A which by local accounts tire particularly in axils and tree-holes; and [he range 
of individuals, as with squirrels generally, is likely to be significantly greater I hurt t ic 
corresponding range of rats (Harrison, personal communication). Sixty-out C. tenuis 
From our "t-neral collections had the following average numbers of trombiculids pet 
individual: T1 Ii. "mrW, 14 E. audyi with a new species E. (L,) “CTEN'\ 2 k. 
{[Valehie! hi) otuiettumsi, 2 Trombicula spicea, and occasionally n few other species. No 
other arboreal animal lias so many pW/t'rt-likc trombiculids on it, but the identification 
of these is provisional because the I ! "rVitfrcw" per squirrel include not only some 
whitish larvae indistinguishable front hidira but also red larvae, which are morphologic¬ 
ally so dose to in died as to be confused with it. Further discussion is therefore profilin'^ 
without more detailed taxonomic studies. 

(i) Rattus rattus jalnremis in Malaya (Nee d above) from the Sorest fringe carries 
both white larvae and red larvae, the hitler apparently ittdiai and apparently the same 
as the red larvae on C. tenuis. Fusible morphological differences are being investigated 
but there may he two biologically distinct I or ms present 

(y) Tree-shrews are as much terrestrial as arboreal. T hey have about 2 imtica and 
4 audyi per animal in Selangor. 


m.-i.L. 
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Ik) Chiropodimiys. These ate very small rats which in Malaya nest in the niter- 
nodi of bamboo after making a small entrance _ hole and biting through s ™ c ° f 1 


parlittorisSpecimens" of a rein livcl y large species were found on Mt K.nahalu in 
Borneo by one of the joint U.S. expeditions to he not only in bamboos but also in tree- 
holes in dead palms. Seventy-sis specimens of C gtinMes Irom Malaya were fotmc o 
be uninfested. but C. fegtihts un Kinabalu is Ihc host ol L, Ik.) twjtcella, .. f —J ‘ 


be umiUestcd, but C* 
und E, (LJ ocelli fern. 


C LJ11C Fl S HUIfl yui KVIts-lot ouns-v^L. - i 

several of a new species E (L,) "CAN", and 19 AsmscftvnfiaxtKt mafayenn.'n dll 
which we consider to be re til led; and also I l. spleen :mt! II l'-- ( E1 d <Rti 
(&) Ramts crwwriveutcr, the Pcndl-tailid Tree-rat, in WalhM 
juboren! Eoresl rat like canus but differs sharply from m and aL the same ume 
b|es R rujah on the pound. by hemp infested rarely by external ch. B S«s buL moduuie,> 
by in—I onus Species *LAtr dominnm,. Of 172 «. orrmornvulcr cxamtncd 
fi<M>M51 only 5 were infestet! with cctoparnsilie cluggcrs: ft Cnlirhepia (0) ggf- 
SdMIcph (Watchh) Pi-muc. 2fi F. (W^IMhl oudepum,. ZEtU'a^ 

I Troinhimhi spirert, 1 7\ f/.eploiromWd/innl *p. 

per ml. an excepl inn ally low degree of infestation. Of these rats.15 «5«5 I . a 

lisp examined fnr intronnso 1 species, and these had: k- (L.) kA U , . 

TA ,|_.,rnup. 10 on 2— i.c. shout 2-4 iulianasal chiggcrs per rat. 

(IM Ruling rajtth (Spiny Ruts : in Malaya. The two colour-forms R_ rajah sarilcr 
:„ lt l K. rajah /ir/hi.v at doubtfully separable according to Harrison ( .111 ) [■ 

live on the forest floor find make burrows in the ground, with which halm we associate 
:m unusually heavy infestation by nest-parasites such as gamasoid mites and hex I 

rajah is notable for being unusually lightly infested by external 

. . . 1 ... >- dl f ,,f 1 -Pi;, r 1 m'jmtnH Kitf f'Vf’Cf'l lOni'.l \ lI; S LIX- ml-- SLL-U 


il) Rot fox coutjy in Malaya is ,i strictly iirbnrttil rat. One hundred and twelve spe- 
ns from our general collection bud an average per nil of 1 E. mtltca. J E. 


3 _4 diners per rat, mostly C. (XVakhta) jkiwmc), but exceptionally heavily miesicd 
in Inlrnratsal chiggcrs f average of 36 ill Ira nasi. I chiggcrs per tat); Hie rcsu.K id csamin- 
inVn? R. ...rf surlier being, as follow.;- DoMah (KV-groupi. 3441 on 61. L. 
(Liiirrnmlhi TA A -group 1. 64 1 on 30; C. (Wolchin) pmgne, in ears. 4)5 on ...I 

most interesting fact'is that the Gambia Rat. OiVewmv.T. is. according in Veream men 
Gr'indican similarly infested by intranasal rather than external Irombtcuhds • Audy .. 
Verc J 1 955 . in which the figure of 70 is an approxiinatnm or the number of 
elticaers per hilrsicd If. rajah, not per rat). U will be noted that mlranas.ll Palm.™ is 
pardcidnrty associated with ground-rats, while intranasal Laurcntctla is associated more 

with tree-rats and squirrels. 

Allinititis 

?as 

fhere is some evidence that this might be happening in tins subgenus. although exicnsoe 

*m A. T chaa^ha 

trieted to R tamo and probably a nest-infesting clitggcr. Larvae are found deep w 
the “udihify canal of the rat in glutinous mucoid secretion. The recession of Lite scutum 


Mus. 1 %. l«6. 
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LliEit. A. maUiycnsix has been fieri verl Fmm n r " ' E s rc ' ISt > n abEc to supple 

incledcd in ^VTlL Z i * 

The species whEdi have h^ o^t u' . 7 pbccfJ 41 n ,h(i ^uUirn 

t’rhYlz is the type themselves ( i ai;mJs Axtosditmgestt(j y of which tiUiluv- 

between ihc hfdica-znwp wd\he dtn ^™ 0 T ™n ° f ^ l ™ 11ion wJ ?* ch *9 be found 

that Laurewtte aad 7LTcL ^ P ‘ Wn * r * Elt &*** opinion 

hW-group. Audy 1054-M7 1 ■ hu 2 Pr °"'' ** con - ucnl:r ‘ c (cf Moiaa and the 

ur u “ ,m 'T * *-« 

take at this sta^c ' J r hli * rfion S aj toa wwJd he helpful steps i,, 

”Sa mm 

mmtgm&&*sssB 

from She PL setar [he fusion r*1^7 VfZ ' l]lc rcfJ 'ft.-iran of scutum a wax 

denied 7 .M^af JT ^ MI » ,hilt thE - 

characte » *»ich have been discussed by Audy (V-t-pT ( 54 /'“ !»»>** 

Cah^iin^?? WelcbiinnM ^ P- *£ ?* “'<* *£*<*eristic of ,1,- 

H _ tPl r '■ r ■ValUiimaeJ t enn no longer be regarded as ;i subfamiliul cfurneier 

bo il types of segmentation have been found in extremdv closely related ,Lnta^ , r 
7 77 I® pamtri gruup (Audy J954:J47> ,n Africa and Malay a (/,} the 

I; up t Ssrz:^ %> **** 

L, f fi , ./' !? “• Jm[ (c) Sdwuudcmdua, only the restricted /uffcrfaroup of which 
lias 7.6.6 legs (Vcrcammen, IMS; Vercammcn & Audv. 1956 , The fusion ofha si •„ 
and tel of emu r appears fo be related in these mites to the Icng.hotthelee-tellenK 
" Sltln t ™ l3,n ii i» occur among tile short-segmented species and Vercammcn ftvr I 
communication) has related this character lo a ratio of total femoral length to width 

(Womcrslcvl comb' ™»? c,*'" $*&p* aU * C»«?Nk*roup) , Kll lir„l„ 

^ omerste; ) comli. nm ; idwngasm (Srlnintxar/aJ oculkota Womersley ] 95 i 

I ni ., 3S3(JN); .Dohimo (naillcoia-, group) onilich. Audv, 1954:159(1) tentative 

r Audvnrrn Rijforj ^ at-** sg* 

; [.. Audy noted that tins species was peculiar in both larva and nymph and Hun on 

. ° ! 7r’- ed - m f 1 cilQtilclors with tt«>«/, including Hie intranasal hW-croun 

fo™/ini/o itself is taeidentaliy from the conjunctional sac of nits). He therefore 8 con- 
“ represent a distinct species-group (at present monolvpici. of unecr-ain 
„ , : hC ™ i ltlVd - V P tn P° se[i to place it in Dohaib. sensu tain. In this he w .. 

misled by a contusing number of new species showing larval convergence—and in the 
ense nt ociiticola, also some nymphitl resemblances to nymphs of Dotoisia These con 
verguig larval forms have since been satisfactorily sorted out inio th™ grnuoT r", 
certem furms mostly m Ira nil sal, of LumemeUa, (ii) E. itselF, and fjjjj jJL. 

]m.y. e^L‘cm]|y Ibe mLniiuisal ones, nf Schnutcdankhia (see Audv. E^5bbi Ihc chid 
. mH r ^ C 7 k " ldin£ 7 COr]fLJ ™ towag Eh ^se larvae lire an -cncrrst reduction of scumn 
h Ihi T mCj ^ mtrail ^ ! or ^iijunctivnl habilai (ii on mucous membranes or 
rdaiion to mticncuianeous junctions), CO strong curved palpal daws Ut\ modific-i- 
[ on o f die I icers. hy reduction ;md usually by the appearance of a metTiat or aorsonx-dr ! 
ivoih. which may be fairly large as In Dotomu ifcelf, frequency short stumpy |J..‘“ 


Bull. Kae-'flis 
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nnd (jj a constriction of the body of engorged larvae, Ii is now possible in say thill 
orirficoUi is not a Dobbin but is very close to Lniimiteib, in winch h will doubtless be 
indLided shortly aitiiougli it is premature to make such a change until the whole arm 
of available species, larvae and nymphs, have been described. The larva of E tiadicub 
.ns sliort strongly curved palpal elms, a small chcliccr will, a praminew donnmedial 
loom [ lucre are some inaccuracies in the original description and illustradons vtjaigh 
are corrected by Wonwrstey k Andy, lyS7>, white liblala I IT is present and there arc 1 
genuakic | ; the strong development of the AM seta of ocuUcohi is reminiscent of that of 
, „ ' lie less, ill js species, and also Srhouicdcnkhm, forms a link between Eux- 

clmngit.siui and Dobtsb; while Dobisia, Gutstherana T and particularly Schoutedetxidib. 
orm u link be tween the Trombiculinae and Gahrlkpiinac, strong enough to break down 
most ot the distinctions between the iwo subfamilies, 


Ii. the case of Doloisia and endoparasiiic forms of Schout c d cut chi a, various obvious 
sriiulnrilies with larvae of I .mtrcnteUa are almnsi certainly due to convergence ml her 
than direct relationship, for the larvae of the former arc all distinguished by the regular 
absence of tibiula III and presence of only 2 genualne 1, while the nymphs arc distin- 
gmMicil by a generally Gcihrlfepia-Yike facies, the nymphs of the latter being tvricalh 
EiischdngatttaA] kc. 


On tile tuner hand, ijiurentalhi closely resembles the Fnifubk-uiu ptiiibri croup of 
Andy J*)54b:J47 in both larval and postlarval characters. The chief morphological dif¬ 
ference appears to he in the sensrltae of Lite larvae, which arc expanded in Uwentetta 
and simple in the /mmm-group. There appears to be a close phylogenetic relationship 
between the two groups. Although there is a natural tendency to group together di lingers 
with expanded sens! the and those with uitcxpandcd scnsillae, there is little doubt that 
expanded sensitive have arisen indepcndunllv in unrelated groups. 

It appears to I lie writer that l.tmrvnft'Uu. A ?;cnsvi ti)t ni visit ti, ihc r-'cn/Zcr^icj-moup, 
and Pxeudoschiinxmtiti arc parts of one complex which should be .studied as a whole 
There is a general similarity between nymphs of these groups and the wriler is at present 
unable to distinguish nymphs of Uiurentdb from [hose of Ascoz&itingttjiia and Psw- 
dnsciionifastui except at the species level. 


Medical Importance 

1'rauh ft ciL (195QI recovered the infective agent ol scrub typhus. Rivkcisxut 
tsutsugtnnu&hi (= R. vricntala) from each nf two pools of 30 and 50 larvae of E. 
muixt taken from two tree-.squirrels. Cafhsciuritj tiiyrvi'ifteiins, from forest near Kuala 
Lumpur. Their paper includes valuable discussions on the possible: role of such vectors 
in the transmission of enzootic sc mb typhus (jungle bulMignmushr. also di sensed by 
Audy & Harrison Id Si l 

In the same year, Gfspen { 1050b J reported the recovery N the infective agent of 
endemic" nr “murine" flea-borne typhus, Rickthf.xia nuwwri (= R. tvpfii). Five 
strains of this organism were recovered from &2 mdividuttl pock of 2.5 E. hid tea 
from house-rats hi Hat a via. Infection* were recovered from mites taken from both R.r r 
fttordU and A. uorvcgiai.s, while four nf the positive pools were taken from rats in which 
no Trace of infection was round (ihc fifth being from a rat shown to be itseff infected}. 
Gispen concludes from this [hat the infection must have been transmitted to the larvae 
through the eggs, a mode of transmission known to occur with rickctlsinc in mites and 
ticks, if the rickettsiac pcnctralc the gut wall and reach organs such us ihc ovary', it 
rs probable that they would also he able tb reach the salivary glands at lea si occasionally. 


M us. 28, \95b. 




;tccomodale those trombiculid mitrs 
•axlia, sensu Into, together with a 
undescribcd undo parasitic specif' 
including otic front Africa, tire 
here listed together 
mi tnjconomv and 


A new subgenus, LtiurertteUa, is 
the ^rnff rffl-grou p' 

and a third group comprising certain 
modification of leg [IT- Over 12 species, 

of these, 12 have been described and arc 
rtew records, and some discussion 


hitherto contained in 
debilis-g royp 
which have a 
ascribed to this submenus 
with synonyms, references, 
distribution, 

2. The type species, i 
and occurs particularly mi domestic ruts ill most urban areas rrom i 
and the Philippines. Another species, £. U-) audyi is a dominant i 
mammals front Malaya and Uoruco. 

Rickettsiae responsible Tor non-epidemic forms ol typ us 
recorded from both these common species, which may 1 here fore 
transmitting infection among their animal hosts, 

3 j i t is considered that Lattwitrlta, EmciuvignsUa acufic 
Asroxchongastia and rseudosdwn^astia form a complex which sh 
Whole it is also considered thru Laurentdia has a common origin 
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